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ABSTRACT ' 

This report  presents the  r e su l t s  of t e s t s  performed on one specimen 
of manually operated Ball Valve 7%04047 HBV-2. 
performed : 

The following tests were 

1. Receiving Inspection 6. Cycle 

2. Proof Pressure 7. Sand and Dust 

3. Functional 8. S a l t  Fog 

4. Surge 

5. Icing 

9. Te'mperature Shock 

10. Burst 

The specimen performance was in accordance with the  requirements of 
NASA drawing 7!9404047 HBV-2, except following 1000 cycles of the  cycle 
t e s t  and following t he  salt fog t e s t .  

The specimen was inspected after the  cycle t e s t  and flakes of seat  
material were found inside specimen. 
cycles and following the  salt fog t e s t  is a t t r ibu ted  t o  t h i s  deterior- 
a t ion  of the valve seat .  

The leakage recorded following 1000 

Consideration should be given t o  es tabl ishing a periodic inspection 
of the  valve. 



FOREWORD 

The t e s t s  reports herein were conducted fo r  the John F. Kennedy Space 
Center by C h q d e r  Corporation Space Division (CCSD), New Orleans, huisiana. 
This document was prepared by CCSD under contract NAS8-4016, Part VII, CWO 
271620. 
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Environment U n i t s  

Re c e iving 1 
Inspect ion  

Proof 1 
Pressure 

Functional 1 
Test 

Surge 1 

Icing Test 1 

Cycle Test 1 

Sand and 1 
Dust 

S a l t  Fog 1 

Temper a t  ur e 1 
Shock 

1 B u r s t  

BALL VALVE 75M04047 HBV-2 

Operational Test 
Boundary Ob j s c t l v e  

Comply with Comply with NASA 
NASA drawing drawing 75M04047 
75M04047 HBV-2 HBV-2 and vendor 
and vendor drawing F602-96-T 
drawing F602- 

400 paig Check f o r  leakage 

S6-T 

and d i s to r t ion  

Check f o r  leakage 10 psig 200 
Psig a t  10 psig and 

0 t o  200 psig 
i n  0.1 seconds 
25 cycles f o r  
each port 
&inch i c e  a t  
5 "F men operation i s  

1000 open- Determine i f  speci- 
c lose cycles men operation is 

impaired by cycling 

Sand and dust Determine i f  speci- 
f o r  4 hours men operation i s  

impaired by sand 
and dust 

S a l t  fog ex- Determine i f  speci- 
posure for 10 men operation i s  
days impaired by salt 

125 t o  0°F 

200 psig 

Determine i f  speci- 
men operation i s  
impaired by surge 

Determine i f  speci- 

impaired b s  i c ing  

fort 
Determine i f  speci- 
men operation i s  
impaired bp temp 
erature  shock 
Check fop ledage 
a t  800 psig; det- 

800 psig then 
pressurkze t o  I t  rupture 

pressure 
ermine rupture 

Teat 
Result8 

Sat is-  
fac tory  

Sat is-  
fac tory  

Sat is-  
fac tory  

Sat is-  
fac tory  

Sat is-  
fac tory  

Sat is-  
fac tory  

Sat is-  
fac tory  

Sat is-  
fac tory  

Sat is- 
factory 

Sa t i s -  
fac tory  

~~ 

Remarks 

No leakage o r  
d i s to r t ion  

No leakage 

Test completed 

Test completed 

~ 

Leakage after 
1000 cycles 

Test completed 

Leakage re- 
corded but not 
r e s u l t  of salt 
fog exposure 
Test completed 

No leakage o r  
d i s to r t ion  a t  
800 pig; 
rupture at 
8009 psig 



CHECK S m  

FOR 

BALL VALVE, 2-INCH, MANUALLY OPERATED 

b MANUFACUTRER: Hills-McCanna Company 
MANUFACTURER'S PART NUMBELR: F602S6-T 
NASA DRAWING NUMBER: 75jM04047 HBV-2 

AUTHORIZING AGENCY: NASA EDV-U+ 
TEST AGENCY: Chrysler Corporation Space Division, New Orleans, La. 

I. 

11. 

111. 

IV . 

FUNCTIONAL R.EQUIREMENTS 

A .  OPERATING MEDIUM: Gaseous nitrogen and hydrogen 
B. OPERATING PRESSURE: Valve - 10-to 200-psig 
C.  VALVE LEAKAGE: In te rna l  - 1 sccm at  10 psig 

External - none 

D. VALVE OPERATION : Manual lever 

CONSTRUCTION 

A. VALVE BODY AND BALL MATERIAL: S ta in less  s tee l  
B. VALVE SEALS MATERIAL Teflon 

EXVIRONME3TAL REQUIREMENTS 
A .  TEMPERATURE RANGE: 125 to OOF 

LOCATION AND USE: 

Used a t  Launch Complexes 34 and 37 i n  the LH2 vent system. 

v i i  



SECTION I 

INTRODUCTION 

1.1 

, 

1.2 

1.2.1 

1.2.2 
I 

This report  presents t h e  r e s u l t s  of tests performed t o  
determine i f  Ball Valve 75n04047 HBV-2 meets t h e  operational 
requirements f o r  John P. Kennedy Space Center Launch Caplplexea 
34 and 37. 
page v i i i .  

A 1umoax-y of t h e  test  r e a u l t s  is presented on 

ITEX DESCRIPTION 

One specimen of Ball Valve '79404047 HBV-2 WSE tested.  
valve i s  a 2-inch, manually operated bal l  valve US& in t h e  
UI2 vent system at hunch  Complexes 34 and 37. 

The 

The valve body and ball are  stainless steel and t he  valve 
8eats are Teflan. The valve is f i t t e d  with 2-inch female 
pipe threaded connections and is manufactured by Hills-McCanna 
company. 

The following documents contain t h e  tes t  requirements for 
B a l l  Valve 79404047 HBV-2: 

a. KSCSTD-l&(D), dated September 17, 1964, Standard 
Environmental Test Methods for Ground Support 
Equipant  hStalhtiOIl8 at  Cape Kennedy 

b. NASA Drawing 75W047 HBV-2 

C. Cleaning Standard MSFC--STD-l&(D) 

d. Test Plan CCSD-FO-1096-1R (Rev. A) 

e. Test Procedure TP-RE-CCSD-FO-1096-2R(Rev A) 

1-1 



2.1 

2.2 

I 

2.3 

2.4 

SECTION I1 

RECEIVING INSPECTION 

TEST REQUImeS 

Each specimen s h a l l  be visually and dimensionally inspected f o r  
conformance with t h e  applicable specif icat ions pr ior  t o  t h e ,  
start of t h e  t e s t s .  

TEST PROCEDUIIE 

A v i sua l  and dimensional inspection was  performed t o  determine 
compliance with NASA drawing 75M04047 HBV-2 and applicable 
vendor drawings t o  t h e  extent possible without disassembling 
t h e  tes t  specimen. A t  t h e  same time t h e  tes t  specimen was 
inspected f o r  poor workmanship and manufacturing defects.  

TEST RESULTS 

The specimen complied with NASA drawing 75M04047 HBV-2 and 
Hills-McCanna drawing number BVA F602-1. No evidence of 
poor workmanship or manufacturing defects  w a s  observed . 
TEST DATA 

The da ta  presented in tab les  2-l were recorded during t h e  
inspection. 

Table 2-1. Specimen Specif ics  

Name 

Size 

Length 
Outside Diameter 
Handle Length 
Com.tct ions 

Mod& 

McCannaflo B a l l  Valve 

2-in. 
F60256-T 
4-4 in. 
3 4  in. 
8-4 in. 
2-in. FPT 

2-1 



SECTION 111 

PROOF PFESSURE TEST 

TEST REQU- 

i 3.1.2 

3.2 

3.2.1 

3.2.2 

~ 

3 .4 

The t e s t  specimen s h a l l  be subjected t o  a GN2 proof pressure 
of 400 psig f o r  5 minutes. 

The t e s t  specimen s h a l l  be examined fo r  leakage and dis tor t ion.  

TEST PROCEDURE 

The t e s t  setup shown in figures 3-1 and 3-2 was assembled using 
t he  equ ipen t  l i s t e d  in table  3-1. 
were closed. 

All hand valves and r e g u l d o r s  

The i n l e t  of hand valve 4 was pressurized t o  3000 psig using 
pressure source 2. Hand valve 4 was opened. The 3OOO-psig 
pressure w a s  monitored on gage 6. 

The t e s t  specimen and hand valve 8 were opened. 
was adjusted t o  pressurize the  t e s t  specimen t o  400 psig. 
400-psig pressure was monitored on gage 9. 

Regulator 7 
The 

Hand valve 8 was closed. 
fo r  5 minutes. 
t e s t  specimen pressure drop. 

The specimen was checked f o r  leakage 
Gage 9 was monitored f o r  an indication of a 

Foliwubg the 5-minute leakage check period, regulator 7 ma 
clorred. 
hand valve 10. 

Tho teat  apechon pressure uaa relieved by 0paxi.q 

TEST RESULTS 

The specimen did not leak and there wa8 no widonce of distortion. 

TIST DATA 

The data prorented In table 3-2 were recorded durw the test. 

3 -1 



Table 3-1. Proof Pressure Test Equipnent List 

- 
:t em 
No. 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

- 

It sm 
-~ ~ 

Test Specimen 

GN2 Pressure 
Source 

Pressure Gage 

Hand Valve 

F i l t e r  

Pressure Gage 

Regulator 

Hand Valve 

Pressure Gage 

Hmd Valve 

Manufacturer 

!ills-McCanna Co. 

Ashcroft 

Robbins Aviation, 
Inc . 
Bendix F i l t  er Dv . 
Ashcroft 

rescorn 

Robbins Aviation, 
Inc . 
Heise 

Robbins Aviation, 
Inc . 

Model/ 
art No. 

760256- 
r 

NA 

LO5 7s 

-4T 
SNA-250 

24-1346r 
-16-B-O 

NA 

26-1003 

SSNA-250 
-4T 

-I41043 

5SNA-25C 
-4T 

~ 

S e r i a l  
No. 

NA 

NA 

NA 

NA 

NA 

rW95K 

NA 

NA 

18-113- 
LO6443 

NA 

Remarks 

3 a l l  valve, 2- 
inch, manually 
3perat ed 

]-to 5Ooo-psig 

&inch 

2-micron 

3-to 5000-psig 
1.0% FS accurac 
C a l .  date  
10-21-66 

&-inch 

0-to 5oo-psig 
1.0% FS accurac 
Cal. date 
10-20-66 
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Table 3-2. Proof Pressure Test Data 

Pressure 

Leakage 

Distortion 

400 psig f o r  5 minutes 

zero 

None 

3-3 
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SECTION I V  

FUNCTIONAL TEST 

, 4.1 

I 4.1.1 

~ 4.1.2 

4.13 

4.2.1 

I 
4.2.2 

4.2.3 

4.2-4 

4.2.6 

4.2.8 

T E T  FWUIREMENTS 

The specimen s h a l l  be checked f o r  leakage at 10 psig fo r  5 
minutes. Maximum internal leakage i s  1 sccm a t  10 psig. 

The specimen s h a l l  be checked f o r  leakage a t  200 psig f o r  
5 minutes 

Following the  leakage check at' 200 psig, the  specimen s h a l l  be 
checked f o r  leakage at 10 psig fo r  5 minutes 

TEST PROCEDURE 

The t e s t  setup shown i n  figures 4-1 and 4-2 was assembled using 
t he  equipment l i s t e d  i n  tab le  4-1. 
specimen, and regulator 7 were closed. 

The i n l e t  of hand valve 4 was pressurized t o  3000 psig using 
pressure source 2. Hand valve 4 was opened. The 3OOO-psig 
pressure w a s  monitored on gage 6 ;  

A l l  hand valves, the  t e s t  

Regulator 7 was adjusted t o  pressurize t h e  i n l e t . o f  t h e  specimen 
t o  10 psig. The 10-psig pressure was monitored on gage 8. 

The specimen was checked for i n t e rna l  leakage f o r  5 minutes. 
Leakage was checked by monitoring water bath 10 f o r  bubbles. 
A soap solut ion was used t o  check the  specimen for wcternal 
leakage. The leakage data were recorded. 

Regulator 7 was adjusted t o  pressurize the  specimen t o  200 psig. 
The 200-psig pressure w a s  monitored on gage 8. 

The specimen was checked for  i n t e rna l  leakage fo r  5 minutes. 
Leakage was checked by monitoring water bath 10. 
solut ion was used t o  check the  specimen for external  leakage. 
The leakage data  were recorded. 

A soap 

Regulator 7 was closed and hand valve 9 was opened t o  vent t he  
specimen. 

Hand valve 9 was closed and regulator 7 was adjusted t o  pressurize 
the  specimen t o  10 pig. 
&age 8. 

The 10-psig pressure was monitored on 

4-1 



4.2.9 Thb specimen was  checked f o r  i n t e rna l  leakage f o r  5 minutes 
by monitoring water bath 10.. A soap solut ion was used t o  
check the  specimen f o r  external leakage. 
were recorded. 

The leakage data  

4.2.10 The test  specinen pressure w a s  re l ieved by closing regulator  7 
and venting through t h e  regulator.  

The tes t  specimen was re- instal led in t h e  t e s t  setup SO t h a t  
t h e  ou t l e t  w a s  connected t o  regulator  7 and t h e  i n l e t  was 
connected t o  water bath 10. 

4 . 2 . ~  

4.2.12 The tests described i n  paragraphs 4.2.3 through 4.2.10 were 
performed by pressurizing t h e ' t e s t  specimen ou t l e t  and checking 
f o r  lekkage . 

4.3 TEST RESULTS 

A l l  i n i t i a l  funct ional  t e s t  results were sa t i s fac tory .  
leakage from t h e  specimen was recorded. 

NO 

4.4 TEST DATA 

The da ta  presented i n  t a b l e  4-2 were recorded during t h e  
in i t ia l  funct ional  test .  

4-2 



- 
It bm 
No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

- 

Table 4-1. Functional Test Equipnent List 

l t sm 

Test Specimen 

GN2 Source 

Pressure Gage 

Hand Valve 

F i l t e r  

Fressure Gage 

Pressure 
Regulator 

Pressure Gage 

land Valve 

qat e r  Bath 

kadua t  ed 
2ylinder 

k i n g  Chamber 

~- 

Manufacturer 

Hills-McCanna Co 

Ashcroft 

Robbins Aviat ion 
Inc . 
Bendix 

Ashcroft 

Tescom 

Hiise 

Robbins Aviation 
Inc . 

CCSD 

m o l /  
art No. 

F602- 
S6-T 

NA 

1057s 

SSNA 
250-4T 

S-13460 
-16-B-0 

NA 

26-1003 

NA 

SSNA 
250-4T 

NA 

NA 

NA 

~~ ~~~ ~ 

Serial 
No. 

NA 

NA 

NA 

NA 

NA 

500595K 

NA 

08-113- 
106443 

N A  

IJA 

NA 

NA 

- 

Remarks 

B a l l  valve, 
2-inch manually 
operated 

3OOO-psig 

0-to 5000-psig 

&-inch 

2-micron 

0-to 5OOO-psig 
1.0% FS accuraq 
Cal. date  
10-21-66 

0-to 250-psig 

0-t o 500-psig 
0.1% FS accuraq 
C a l .  da te  
10-21-66 

b i n c h  

50-cc 

As specif ied in 
KSCSTD-164 (D ) 

only 

4-3 



Table 4-2. Ini t ia l  Functional Test Data 

Out l e t  Leakage from In l e t  Leakage From 
Pressure Inlet Pressure Outlet 

(ps ig  1 (sed ( P S i g )  (seem) 

10 0 10 0 

208 0 200 0 

10 C 10 0 

I 

~ 



I- 
I 
I 
I 
I 
I, 

a 

n 

A m 

.rl 
k 

v) 
0 0  

.. 
0 

z 
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SECTION V 

SURGE TEST 

5.2.7 

5 . 1  

5.1.1 

I 5.1.2 

5.2 

5.2.1 
I 

5.2.2 

5.2.3 

502.5 

5.2.8 

TEST REQUIREMENTS 

The t e s t  specimen i n l e t  and ou t l e t  each s h a l l  be subjected 
t o  25 pressure surges. 

Each pressure surge s h a l l  be a pressure increase from zero t o  
200 psig within 100 milliseconds. 

The t e s t  specimen s h a l l  be subjected t o  a functional t e s t  a s  
specified in section I V  following the  surge t e s t .  

TEST PROCEDURE 

The t e s t  setup shown in figures 5-1 and 5-2 was assembled using 
t h e  equipment l i s t e d  in tab le  5-1. 
specimen and regulator 7 were closed. 

A l l  hand valves, t he  t e s t  

The i n l e t  of hand valve 4 was pressurized t o  3000 psig wi th  GN2 
from pressure source 2. 
psig pressure w a s  monitored on gage 6. 

Hand valve 4 was opened and the  3000- 

Regulator 7 was adjusted t o  pressurize the inlet of solenoid 
valve 9 t o  200 psig. The 200-psig pressure was monitored on 
gage 8. 

Hand valve 10 was opened and solenoid valve 9 was actuated. 
The t e s t  specimen pressurization r a t e  was  monitored wi th  
oscillograph 12. 
specimen i n l e t  was pressurized from zero t o  200 psig within 100 
milliseconds when solenoid valve 9 w a s  actuated. Solenoid 
valve 13 was actuated t o  vent t he  pressure t o  zero psig. 

Hand valve 10 was adjusted so t h a t  the t e s t  

The t e s t  specimen i n l e t  was subjected t o  25 pressure surges by 
a l t e rna te ly  actuating and deactuating solenoid valves 9 and 
13 twenty-five times. 

The t e s t  specimen was disconnected and then re ins ta l led  so 
t h a t  the  ou t l e t  could be pressurized. 

The t e s t  specimen ou t l e t  was subjected t o  25 pressure surges 
by a l t e rna te ly  actuating and deactuating solenoid valves 9 
and 13 twenty-five times. 

Following completion of t h e  surge t e s t ,  t he  specimen w a s  sub- 
jected t o  a functional t e s t  as  specified i n  section IV. 



5 93 

5.1, 

T I S T  RESULTS 

The t e s t  specimen inlet  and outlet were each subjected 
pressure surges. 
t e s t  were satisfactory. 

t o  25 
Functional t e s t  results following the surge 

TEST DATA 

A typical surge t e s t  waveform i s  shown in figure 5-3. 
functional t e s t  data presmted in table 5-2 were recorded 
following the surge t e s t .  

The 

5 -2 



Table 5-1. Surge Test Equipment List 

- 
I t  em 
N o .  

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

ll 

12 

13 
- 

It em 

Test Specimen 

GN2 Pressure 
Source 

Pressure Gage 

Hand Valve 

F i l t e r  

Pressure Gage 

Pressure 
Regulator 

Pressure Gage 

Solenoid Valve 

Hand Valve 

Pressure 
Transducer 

Oscillograph 

Solenoid Valve 

Manufacturer 

!ills-McCanna Co. 

shc ro f t  

:ombinat ion Pump 
md Valve Co. 

3endix 

Lshcroft 

;rove Valve Co. 

Ieise 

;out hwest ern 
Talve Co. 

lacco Valve Co. 

:onsolidat ed 
{le ctrodynamic s 
hrp .  

2onsolidated 
3lectrodynanics 
:orp. 

ta ro t ta  Valve Co. 

Model/ 
a r t  N o .  

F602- 
S6-T 

NA 

NA 

NA 

2-s-I344 
16-B-0 

NA 

hH-408 
4 3  

H35830 

Mv-121 

AV-6P- 
204-2MG 

4-350- 
0001 

5-124 

MV510)1 

S e r i a l  
No. 

NA 

NA 

38-113 
200595K 

NA 

NA 

200 5 9 5V 

NA 

20059% 

NA 

NA 

NA 

08-113 
012586 

NA 

Remarks 

3all valve, 
2-inch manually 
Dperat ed 

3ooo-psig 

3-to ~ooo-psig 1.w FS accuracj 
hl. date  
10-21-66 

1-inch, 6000- 
Psig 

2 -micron 

0-to 5000-psig 
1.0% FS accuraq 
Cal. date  
10-21-66 

0-to 250-psig 

0-to 25O-psi.g 

al.date 10121t6r 
1-inch 

0.u FS accurac; 

1-inch 

0-to 250-psig 
- W.l% FS 
accuracy 
Cal. date  
8-28-66 

Recording 

1/2- in~h 
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Table 5-2. Functional Test Data Obtained After Surge Test 

Gut l e t  
Pressure 

( P S i g )  

10 
200 
10 

Leakage From ’ I n l e t  Leakage From 
I n l e t  Pressure Outlet 
(sccm) (ps ig )  (sccm) 

0 10 0 
0 0 200 

0 10 0 

I 
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SECTION V I  

I C I N G  TEST 

6.1 

6.1.1 
I 

I 6.1.2 

6.2 

6.2.1 

6.2.2 I !  

I 

! *' 6.2.3 

6.2.4 

6.2.5 

6.2.6 

6.3 

6.4 

TEST RE;$UIREMENTS 

The tes t  specimen s h a l l  be subjected t o  an i c h g  tes t  as 
specif ied i n  sect ion U, of KSC-STD-l&+(D). 

The t e s t  specimen s h a l l  be subjected t o  a functional test 
during and after t h e  ic ing t e s t .  

TEST PROCEDIRE 

The t e s t  specimen w a s  i n s t a l l ed  i n  a n  ic ing  chamber and t h e  
t e s t  setup shown in f igure 4-1 w a s  assembled using t h e  equip- 
ment l i s t e d  in t a b l e  4-1. 

The temperature i n  the  t e s t  chamber was s t ab i l i zed  a t  5°F. 

Precooled water at 40°F was in jec ted  i n t o  t h e  tes t  chamber at 
l e a s t  2 f e e t  from t h e  specimen. 
water w a s  continued u n t i l  a minimum of 1/2 inch of i c e  had 
formed on t h e  t es t  specimen. 

The in jec t ion  of precooled 

A funct ional  t e s t  was performed as specified i n  sect ion IV.  

The temperature in t h e  t e s t  chamber w a s  returned t o  room ambient 
conditions. 

After t h e  specimen temperature had returned t o  room ambient 
temperature, a functional t e s t  was  performed as  specif ied in 
sec t ion  I V .  

TEST RESULTS 

Test specimen successfilly cumpletod the icing to&. 
Functional tes t  results obtained during and following t h e  
i c ing  t e s t s  were sat isfactory.  

TEST DATA 

The funct ional  t e s t  data  presented in  t ab le s  6-1 and 6-2 were 
recorded during and following t h e  i c h g  tes t .  
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Table 6-1. Functional Test Data Obtained During Icing Test 

Inlet Leakage From Outlet Leakage From 
Pressure Out l e t  Pressure I n l e t  

(ps ig)  (sccm) ( P S i d  (sccm) 

10 0 10 0 

200 0 200 0 

10 0 10 0 
d 

Table 6-2. Functional Test Data Obtaaed After Icing Test 

t 

Leakage From Inlet 
Pressure Out  l e t  

(psig) (sccm) 

10 0 

200 0 

10 0 

Outlet Leakage From 
Pressure I n l e t  

( P S i d  (sed 

10 0 

200 0 

10 0 
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7.1 

SECTION V I 1  

CYCLE TEST 

TEST RXQUIR.EME3TS 
I 

7.1.1 

I 7.1.2 

7.2 

7.2.1 

7.2.3 

7.3 

7.4 

The tes t  specimen s h a l l  be subjected t o  1000 cycles. 

Each cycle s h a l l  consis t  of opening and closing t h e  tes t  
specimen. 

A funct ional  t es t  as  specified in sec t ion  I V s h a l l  be performed 
after 50, 100, 500, and 1000 cycles. 

TEST PROCEDURE 

The operating lever of t h e  t e s t  specimen was moved from the  
closed posi t ion t o  t h e  opened posi t ion and back t o  t h e  closed 
posit ion.  This operation consti tuted one cycle. 

One-thousand cycles were performed. 

A funct ional  t e s t  as specif ied in sect ion IV was performed 
after 50, 100, 500, and 1000 cycles. 

TEST RESULTS 

Functional test  data  obtained following 50, 100, and 500 cycles 
were sa t i s fac tory .  However, leakage was recorded following 1000 
cycles. 
of seat material ins ide  the  valve (f igure 7-3). Therefore leak- 
age is a t t r ibu ted  t o  seat deter iorat ion.  

An examination following 1000 cycles revealed f lakes  

TEST DATA 

The funct ional  t e s t  data  presented in t a b l e s  7-1, 7-2, 7-3 
and 7-4 were recorded following 50, 100, 500 and 1000 cycles 
respect ively of t h e  cycle test .  
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Table 7-1. Functional Test Data Obtained After 50 Cycles 

b 
I n l e t  Leakage From Out l e t  Leakage From 

Pressure Out l e t  Pressure I n l e t  
(psig) (sccm) (psig)  (sccm) 

10 0 10 0 
200 0 200 0 

10 0 10 0 

3 

Table 7-2. Functional Test Data Obtahed After 100 Cycles 

I n l e t  Leakage From Outlet Leakage From 
Pressure Outlet Pressure I n l e t  

(ps ig  1 (sccm) (psig) (sccm) 
F 

10 0 10 0 

200 0 200 0 

10 0 10 0 

Table 7-3. Functional Test Data Obtained After 500 Cycles 

4 

I n l e t  Leakage From out l e t  Leakage From 
Pressure Outlet Pressure I n l e t  

(psig)  (sccm) (psig)  (seem) 

10 0 10 0 
200 0 200 0 
10 0 10 0 

r - 



Table 7-4. Functional Test Data Obtained After lo00 Cycles 

Inlet  
Pressure 

(psig) 

Leakage From Outlet 
Out let Pressure 
(sccm) (PS% 1 

7.3 
1 200 I 333 

10 13.3 

10 

200 

10 

Leadage From 
Inlet  
(sccm) 

7.3 * 

23 
- 10 
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SECTION V I 1 1  

SAND ANXI DUST TEST 

8.1 

8.1.1 

8.1.2 

8.1.3 

8.2 

8.2.1 

8.2.2 

8.2.3 

5.2.4 

8.2.5 

8.2.6 

8.3 

TEST REQUIREMENTS 

A sand and dust t e s t  s h a l l  be conducted i n  accordance with . 
sect ion 16 of KSC-STD-l64(D). 

A l l  of t h e  ports  of t h e  t e s t  specimen s h a l l  be capped during 
exposure t o  t h e  sand and dust environment. 

A funct ional  t e s t  s h a l l  be performed after t h e  completion of 
t h i s  tes t .  

TEST PROCEDURE 

The t e s t  s ecimcn w a s  placed i n  t h e  sand and dust chamber 
( t ab le  8-1 P i n  such a manner as t o  ensure t h e  f r ee  flow of 
a i r  around t h e  specimen. 

The densi ty  l e v e l  of t h e  sand and dust w a s  maintained between 
0.1 and 0.25 gram per cubic foot ,  

The chamber temperature was maintained a t  77°F and an a i r  
ve loc i ty  between 100 and 500 f e e t  per minute f o r ' 2  hours. 

Following t h i s  2-hour period, t h e  chamber temperature w a s  
ra i sed  t o  125°F. The specimen w a s  subjected t o  t h i s  condition 
f o r  an addi t ional  2 hours. 

A t  t h e  end of t h i s  exposure period, t h e  specimen w a s  removed 
from t h e  chamber and t h e  specimen was allowed t o  re turn t o  
room ambient temperature. 

Accumulated dust w a s  removed by brushing, shaking, o r  wiping t h e  
test  specimen. 
test  specimen was avoided. 
ing was used t o  remove excess dust.  

Introduction of dus t  t o  t h e  i n t e r i o r  of the  
Neither a i r b l a s t  nor vacuum clean- 

TEST RESULTS 

Test specimen 8uce88- C a @ e t e d  the 8and and dust test. 
Functional t es t  data  obtained a f t e r  t h e  sand and dust were 
sat is  f ac t  ory . 
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8.4 

N A  

NA 

TEST DATA 

Ball valve, 2- 
inch manually 
operated 

As specif ied 
i n  KSC-STD-164 
(D) 

The functional; tes t  data  presented i n  t ab le  8-2 were recorded 
following t h e  sand and dust t es t .  

1 

2 

Table 8-1. Sand and Dust Test Equipment List 

Test Specimen Hills-NcCanna Co. 

%and and Dust 
Chamber 

I 

I n l e t  Leakage From Outlet Leakage From 

(PSil2 1 (sccm) (psig ) (sccm) 

10 0 10 0 

200 0 200 0 

10 0 10 0 

Pressure Outlet Pressure I n l e t  

c 

Model/ 
? a r t  No. 

L 

?602-S 6 -T 

NA 

Remarks S e r i a l  
No. 

Table R-2. Functional Test Data Obtained After Sand and Dust Test 
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I 9.1 

~ 9.1.1 

I 9.1.2 

9.1.3 

I 901.4 

9.2 

9.2.1 

9.2.2 

SECTION IX 

SALT FOC TEST 

TEST REQUIR34.ENTS 

The salt fog test  s h a l l  be performed t o  determine t h e  resis tance 
of t h e  t e s t  specimen t o  a salt atmosphere. 

The salt fog tes t  s h a l l  be performed in accordance with sect ion 
17 of KSC-STD-l64(D). 

The t e s t  specimen s h a l l  be exposed t o  t h e  salt  fog f o r  240 ( ~ 2 )  
hours. 
exposure t o  the  salt atmosphere. 

A 1 1  p o r t s  of t h e  t e s t  specimen s h a l l  be capped during 

A funct ional  tes t  s h a l l  be performed upon completion of t h e  
salt fog t e s t .  

TEST PROCEDUZ 

The tes t  specimen was visual ly  inspected f o r  corrosion, d i r t ,  
and o i l y  fi lms. Oily films, other than those required f o r  
normal service usage, and all d i r t  p a r t i c l e s  were removed. 
The t e s t  specimen was placed in the  salt fog chamber ( tab le  9-1). 

The tem era ture  in t h e  exposure zone w a s  maintained at 95°F 
(12, -47. The sa l t  fog conditions in t h e  exposure zone were 
maintained such t h a t  a clean fog-collectfng receptacle placed 
i n  t h e  exposure zone collected from 0.5 t o  3 milli l i ters of 
salt solut ion per hour f o r  each 80 square centimeters of 
horizontal  co l lec t ing  area (10 centimeters diameter), based 
on an average t e s t  o f  a t  l ea s t  16 hours. The salt solut ion 
consisted of  f i v e  pa r t s  by weight of sodium chloride and 
95 pa r t s  by weight of water. 

The tes t  specimen was  exposed t o  t h e  salt fog conditions f o r  
240 ( ~ 2 )  hours. 

Upon completion of t h e  exposure tes t ,  t h e  t e s t  specimen was  
removed from t h e  chamber and salt deposits were removed from 
t h e  specimen t o  t h e  extent necessary t o  make machanical conn- 
ections. Within 1 hour after completing t h e  exposure period, 
a functional t e s t  was performed as specif ied i n  sect ion I V .  
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9.3 

Remarks 

B a l l  valve, 
2-inch manually 
operated 

As specified 

164(D) 
in KSC-STD- 

9.4 

. 
I n l e t  Leakage From Outlet 

Pres sur e Outlet Pressure 
(psipl) (sccm) (psig)  

10 0 10 

200 0 200 
10 0 10 

TEST RESULTS 

Leakage From 
I n l e t  

(sccm) 

0 

210 
0 

1 

The tes t  spechen  successfully completed the edt 
fog t e s t .  
shown in f igure 9-1. 

The t e s t  specimen following t h e  salt fog tes t  i s  

Leakage was recorded during t h e  functional tes t  following t h e  
s a l t  fog tes t .  This leakage i s  not considered t o  be a r e s u l t  
of t he  salt fog t e s t .  T h i s  l e a k q e  was p r w i  J u d y  noted durine 
cycle t e s t i n g .  

TEST DATA 

The functional tes t  data presented i n  t a b l e  9-2 were recorded 
following t h e  s a l t  fog t e s t .  

Table 9-1. S a l t  Fog Test Zquipment List 

It em 
No. I t e m  

Test Specimen 

Salt  Fog Chamber 

I Manufacturer part No. N ~ .  Model/ I 
I I 

Hills-McCanna Co. I F602-S6 I NA 

I - T  . I 
I n d u s t r i a l  F i l t e r  411.lC 08-113- 
and pump Mfg. Co. 1 1004m 

Table 5-2. Functional Test Data Obtained After t h e  S a l t  Fog Test 
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SECTION X 

TEMPERATURE SHOCK TJST 

10.1 

10.1.1 The tes t  specimen s h a l l  be subjected t o  a temperature shock 
t e s t  i n  accordance with procedure I, section 7, of KSC-STD-. 
164(D) at a chamber high temperature of 125°F and a low 
temperature of 0°F. 

10.1.2 The t e s t  specimen s h a l l  be subjected t o  a functional test 
using He a t  60 (+30 -0) O F  as t h e  medium during the  high 
temperature and He at  0°F during low temperature exposure. 

10.1.3 The tes t  specimen s h a l l  be subjected t o  a functional t e s t  as 
specified i n  sect ion I V  following the  completion of t h e  
terapera.ture shock tes t .  

10.2 TEST PROCEDURE 

10.2.1 The tes t  setup shown in figurea 10-1 and 10-2 -8 assembled 
using t h e  equipment l i s t e d  in t a b l e  10-1. 
and regulator 7 were closed. 

A l l  hand valves 

10.2.2 Hand valve 4 w a s  opened and t h e  i n l e t  of regulator 7 was  
pressurized t o  3000 psig with GHe source 2. 

The temperature of chamber 12 w a s  ra ised t o  125 (+5, -0)"F. 
The temperature of t h e  specimen was s tab i l ized  a t  125 (t5, 
-0)"F and t h e  specimen temperature w a s  monitored with thermo- 
meter U. 

10.2.3 

10.2.4 The tes t  specimen was pressurized t o  10 psig by adjusting 
regulator  7. 
pressure gage 8. Leakage was checked f o r  5 minutes. Leakage 
w a s  monitored with water bath 10. 
recorded. 

The t e s t  specimen pressure w a s  monitored with 

All leakage data  were 

10.2.5 Regulator '7 w a s  adjusted t o  pressurize t h e  specimen t o  200 psig 
f o r  5 minutes. 
All leakage data  were recorded. 

Leakage was checked by monitoring water bath 10. 

10.2.6 Test specimen pressure was reduced t o  10 psig by adjusting 
regulator 7. 
water bath 10. 

Leakage was checked f o r  5 minutes by monitoring 
A l l  leakage da ta  were recorded. 
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10.2.7 

10.2.8 

10.2.5 

10.2.10 

13.2.11 

10.2.12 

10.2.13 

10.3 

10.4 

10.4.1 

10.L.2 

10.4.3 

Heat exchanger 16 was p a r t i a l l y  f i l l e d  with U2. 

Hand valve 9 was opened and regulator 7 was adjusted t o  flow 
GHp through hand valve 9. The GHe temperature was monitored 
with thermometer 13. 

\;hen t h e  GHe temperature reached OOF, hand valve 9 was closed. 
The t e s t  specimen and hand valve 15 were opened. 
allowed t o  flow through t h e  specimen f o r  1 minute. 

GHe was . 

Immediately following t h e  1-minute 
and hand valve 15 were closed. 
A functional t e s t  as descr ibed ' in  paragraphs 4.2.3 through 
4.2.10 was performed using GHe a t  OOF. 

period, t h e  tes t  specimen 
Hand valve 9 was opened s l igh t ly .  

The t e s t  spechen  was disconnected and then r e i n s t a l l e d  i n ' t h e  
t e s t  setup by connecting t h e  ou t l e t  of t h e  specimen t o  t h e  pres- 
ure l i n e  from regulator  7 and connecting t h e  inlet  of t h e  speci- 
men t o  t h e  leakage detector  l ine,  

The t e s t s  described in paragraphs 4.2.3 through 4.2.10 were 
repeated by pressurizing t h e  specimen o u t l e t  and checking for 
leakage from t h e  specimen inlet. 

Following t h e  tes ts  described above, t h e  specimen was  removed 
from t h e  temperature chamber and allowed t o  return t o  room 
ambient temperature. 
I V  was performed using GN2 as t h e  tes t  medium. 

A functional t e s t  as described i n  sect ion 

TEST RESULTS 

A11 functional t e s t  r e s u l t s  during and a f t e r  t h e  temperature 
shock t e s t  were sa t i s f ac to ry .  
recorded. 

No leakage from t h e  specimen w3s 

TEST DATA 

The data presented in t a b l e  10-2 were recorded while specimen 
was s tab i l ized  a t  125°F pr io r  t o  temperature shock. 

The data presented in t a b l e  10-3 were recorded following t h e  
temperature shock t e s t  using GHe at 0°F as t h e  tes t  medium. 

The data presented i n  t a b l e  10-4 were recorded with t h e  specimen 
a t  ambient temperature following temperature shock t e s t .  
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Table 10-1. Temperature Shock Test Zquipment List 

- 
Item 
No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

ut 

7 

It em 

Test Specimen 

GHe Source 

Pressure Gage 

Hand Valve 

F i l t e r  

Pressure Gage 

Pr e s sur e 
IZegulat o r  

Pressure Gage 

Hand Valve 

liat er Bath 

Graduated 
Cylinder 

Temperature 
Chamber 

Thermometer 

Tli ermomet e r  

Manufacturer 

Hills-McCanna Co 

Ashcroft 

Robbins Aviation 
Inc . 
Bendix 

Ashcroft 

Tescom 

Heise 

Robbins Aviat ion 
Inc . 

West Instrument 
Corp. 

I d  e st In  st rument 
Corp. 

Model/ 
'art No. 

F602- 
S6-T 

NA 

105'7s 

SSNA- 
250-4T 

?-S-1346( 
L6-B-0 

h'x 

26- 
1003 

NA 

SSIJA 
250-4T 

NA 

NA 

NA 

In. 5 

In. 5 

S e r i a l  
No. 

NA 

MA 

NA 

NA 

NA 

X0595K 

NA 

08-113 
106443 

NA 

NA 

NA 

U A  

08-113- 
019461 

08-113- 
019461 

Remarks 

B a l l  valve, 

operated 
2-inch, 

3000-psig 

0-to 5000-psig 

&-inch 

2-micron 

0-to 5000-psig 
1.0% FS accurac 
Cal. date  
10-21-66 

0-t o 500-psig 
ou t l e t  

0-to 500-psig 
0.1% FS accurac 
Cal date  
10-21-66 

50-cc 

125 OF 

- +2"F 
C d .  date 
10-3-66 

- +2"F 
Gal. date  
10-3-66 
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Table 10-1. Temperature Shock Test Equipment List (Continued) 

It em 
No. 

15 

16 

- 

I t e m  

land Valve 

232 Bath 

Manufacturer 

Robbins Aviation 
Inc . 

10-4 

Model/ 
'art No. 

SSNA 
250-kT 

NA 

S e r i a l  
No. 

Remarks 

$-inch 



Table 10-2. Functional Test Data Obtained Before Temperature Shock Test 

Out l e t  
Pressure 

( m i a  

10 
200 

10 

Leakage From I n l e t  Leakage From 
I n l e t  Pressure Out l e t  
(sccm) ( m i a  1 (sccm) 

0 10 0 

0 200 0 

0 10 0 

Table 10-3. Functional Test Data Obtained After Temperature Shock Test 

Outlet Leakage From I n l e t  Leakage From 
Pressure I n l e t  Pressure Outlet 

(psig)  (sccm) (psig) (sccm) 4 

10 0 10 0 
200 3 200 0 

10 0 10 0 

t 

Out l e t  
Pressure 

( w i n )  

10 
200 

1G 

Table 10-4. Functional Test Data OStained iJith Specimen a t  Ambient Temperature 

After Temperature Shock Test 

Leakage From I n l e t  Leakage From 
I n l e t  F r  e s s ure Outlet 
(sccm) (miin (sccm) 

0 10 0 

0 200 0 

0 10 0 
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SECTION IX 

BURST TEST 

11.1 

11.1.1 i 
u.1.2 

ll.1.3 

11.2 

11.2.1 

11.2.2 

11.2.3 

11.2.4 

ll.2.5 

11.2.6 

11.3 

11.4 

The t e s t  specimen s h a l l  be subjected t o  a hydrostatic pressure 
of  800 psig f o r  5 minutes. 

The t e s t  specimen s h a l l  be checked f o r  leakage and d is tor t ion .  

The tes t  specimen s h a l l  be subjected t o  an increasing hydro- 
s t a t i c  pressure u n t i l  rupture occurs. 

TEST PROCEDURE 

The tes t  setup shown in f igure 11-1 was assembled using t h e  
equipment l i s t e d  i n  t ab le  11-1. The specimen w a s  i n s t a l l ed  
in t h e  burst  protection chamber. 

IIand valve 7 was closed. 
were opened. 

The tes t  specimen 1 and hand valve 4 

The t e s t  specimen was pressurized ' to  800 psig by operating pump 3.  

Xand valve 4 was closed. 
Gage 5 was monitored f o r  an indicat ion of a pressure drop. The 
t e s t  specimen pressure w a s  recorded a t  t h e  beginning and at t h e  
end of the 5-minute period. 

Leakage was checked f o r  5 minutes. 

The t e s t  specimen pressure was rel ieved by opening hand valve 7. 

Valve 7 was closed and hand valve 4 was opened. 
men was  pressurized t o  rupture by operating punp 3 .  
pressure was recorded. 

The t e s t  speci- 
The rupture 

TEST RESULTS 

The tes t  specimen was subjected t o  8 W p s i g  f o r  5 minutes with- 
out evidence of leakage o r  d i s tor t ion .  The t e s t  specimen pres- 
sure was then increased u n t i l  rupture  occurred at 8 0 0  psig. 
The specimen rupture was a separation of t h e  adapter from t h e  
valve body (f igure 11-2). 

TEST DATA 

The data  presented in t ab le  11-2 were recorded during t h e  burst  
tes t .  
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Table 11-1. B u r s t  Test Equipment List 

- 
:t em 
No. 
1 

2 

7 
J 

L 

5 

6 

7 

- 

Yes t Specimen 

ia te r  Reservoir 

;a te r  Punp 

{and Valve 

Ressure Gage 

3urst  Frotection 
:hanber 

Iand Valve 

~ 

Manufacturer 

[ills-r!cCanna Co. 

iprague Engineer- 
ng Company 

uninco 

ishcroft 

XSD 

iminco 

Model/ 
a r t  No. 

F602- 
S6-T 

IJA 

300-16 
-64 

44-131c1 

NA 

NA 

44-1310 

Serial 
No. 

KA 

hIA 

NA 

NA 

38-113- 
3 5 -139 5 

IJA 

NA 

Remarks 

3 a l l  valve, 
?-inch, 
nanuall y 
iperat ed 

l - b c h  

3-to 10,000-psj 
2.09 FC 3 accurg: 
Cal. da te  
U-4-66 

$-inch 
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Table 11-2. B u r s t  Test Data 

Specimen 
Pressure 
( P a  1 

800 psig f o r  5 minutes 

8000 psig 

Leakage 
o r  

Distortion 

None 

Rupture 

J 
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6 
1 

I 
I 
I 

r--+--- I 

I I 1 -  I 

' 
I 
I 
I 

c 

I 

> . 10; : 
7 1 1  3 4 

2 

Note: All l i n e s  l /4 inch. 
Refer t o  t a b l e  11-1 f o r  item iden t i f i ca t ion .  

Figure 11-1. Burst Test Schematic 
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